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PROBLEM TO BE SOLVED: To provide an electrochemical device and its 
driving method with improved proton conductivity. 
SOLUTION: By supplying moisture to a fullerene derivative with proton 
dissociation groups such as -OH group or -OS03H, or a proton conductive 
body 1 with carbon cluster derivative as a main component and by making 
above proton conductive body operate in humid state, a higher output is 
obtained because of the improvement of the proton conductivity as compared 
with a non-humid state. 
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b i-xtftfxmmx'h&m^it^T'Uxizn 

L.^mizi&tLKmm-rhzbimmx'hh. 
[0056] *<r>-mb ^xm\mi&:wmth. 
[0057] *micommmv>7°v v- v^m^**- 
xutmi lco^miz^-txo^K). rah ymm 
&umim (tibzizxmm) 2^*2* (fefc^wr 
mm) 3 bnmizmftzti. mmt^yahy 
(w ) t,&wm*:Qttmz%i^xmim2mfrL>m2m 
3m^b&m-t&. 

[ 0 0 5 8 ] m 1 2 (i. #?6Bjlc9^«?fe3S|^O-0lJ£ 

#<7)m® ( fimsxa*xs > 2Rx/jEm (mmm) 3 

TV*. -ffiffl^Wi. m@2fflUT«^APl 2*»fej»H 
14i:L-C*DS$iX3t** (BP^k H 2 + H 2 0)*i«^ 

^ttJDl 3 (Ztlimi,f%\*Zbi>b&. ) 
^ili?^^. iffi (H 2 ) 14#SSS81 5SraaS-r^»ra 
C7n h y L . CI COT o h y(i7D h >-{e^ 1 
X'ft±LtzTvh>bbi>(,ZsEm3m^&mL, ZZ.X' 
MKU\ 6*^»SfSl 7(c&te£*VCSmP 1 8^|6J^ 
3 ( #4 L < WjDiiS ixri ) IS* ( ) l9tR 

[ 0 0 5 9 ] 0 1 3 tcfcV^Tti. tKS^'X ( X«*S-§- 
W^'X) co«^i!S2 0*^^$il?.*II^Xt^ JD® 
SIS (XtiM^) 2 l^*5ViT*2r}g-^LTjDSL. 
1 (ft®) 2^A-TS. ffe 

H2fiS (IE®) StfcV^Tt. (X«B!^ 

tttfx) ?)&i&m.2 2frL,&&zti&wmifMz^ tn 

i&giW. (Xim-&&) 2 3lc«UT*?:^LTjDg 
L, iixSrm2«i3^#A-r'S.. ±E<?5a^**t4. 
9S 2 S 3 "C± 1 3t*^ H U>f VjS*6 2 4 S:7>Lr^ 

( u^-f ^^) -thzbtK ±M%mmxmt lv^\ 
tc^x^^-^-r, ec*a-c*-r j; -5 C7n h yfE«#: 1 

[0060] »Jl«<0Wl«i- 7a h v^RW 
1 TTn h y«Loo, ftS52ffll*^«^$ix?»r 
o h y^'iEfig 3 ffl!l^W-ri> COX' , 7o h vcof£^^ 



[oo6i] xftwizfm^f&kwHiy 7-i/>imfo 

4 XcoffeoflifiS^To h yfs^ffcog^&fftBtei 
[0062] BP*>, V vc . 7o h Ws^tt 

•i»^m^crn h y ZffiM U# -SSSr^A L^r t c?) ) 

[0063] znmfrf-fmt Lxa. &%icDf8m&i 
u^ata. as. 2o*»%OTarpi.'S>. 2oa»% 

[00 64] Z<T>i. 0%ffi&L<?>~Tt3VyBMfo^ 77 
[0 0 6 5] L*»<>. :7 9-U>1»iWMMfc<0»£i:» 

&mm (I^(iIf3 0 0MmUlT) ktxm^&zt 

[0066] mum-ft^-m-it LXIZ, m b 

[00 6 7] d^4>T\ ^'J7/^D (H-fti) x^-W-y 

a*tsmeoj: t )*.z%mm&®mzf8.mx'Z&frhX' 
o. 5—i. 5n&%b$-Ax~r^ mj&comMrm 

?Sk lOOximi^l/imitt^T'lS. 
[0 0 6 8] ^'j7-yfbt'^U7 : >t>J; , )-r<'iX 

*#xaaR6±fi££3rf arc? b y&m'&nmm-tfnh 

tih<r>X\ #*U^. Z Ot§1=i-<7)ffi-£S« 5 — 1 5*i 
[ 0 0 6 9 ] XV 7;^nxfl/y^ij 7 y-lkt'—V 

TESfflSrTHI-i. t . t £ . 

[00 7 0] CKOidSr. * 'J v-#:&c9Tn h yfi^ 

[007 1 ] d(07°ohWE^f*:t. HifcLitefcB**) 
[ 0 0 7 2 ] -f mifi6i:Sg2©i:«0[a{C. ;K'J 
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<fcV\ 

[0073] ZffMSMtT'T^ . -B>E LfcHSMk 

<mv&m-?&zttfxz. smKc-ru v >&wt*& 
nth z t t^mxh h . 
[0074] mz, #»«cttJB*riMr. ro h 
>&<r>iem9 v x? -mmmz^xmmt & . 
[0075] bp^. c <orn h >imm±, mm? 
?-*-&wt-thsm7 y^f-mmw (mm??*? 

[0076] Cico*^. f#:CIi?7^^-^fflV^ 
tfDti, &n%y°vh>im& : $:tt5-1-&tztht,zlZ, t<S 
h yW§ittO*$:^A-r h Z t tf'&mX'h *) . z 
tl<,±mm7 ; 7X?-l,zl:^X~*imz%:&frt 3 Xfo&. L 

3&*7VC2b -o x \>m=fwnmfe»< -mz zt&%< (bp 
[ 0 0 7 7 ] £<7> j; 3 h . se« 

W&X'h . Kfc{i*7>W#^TTii±^ l^:7n h vfe 
[0078] ^JKT*^ mM~ 

«*) . S4— 07(^-Ti:i3OT'*>O. 7Dh^ 
[0079] t-f, 04 tc^-ri,0(±. ^SJS^*^S!t 

mm-^tx^h, mfaxuMm. x(,±ztit>t,zmw?h 
mttzffiffi&tt-f&m«cD8im7 7Xf-x'$>& m 
u tt#c?>77-i'yi>tihtX7iit) . -e^tcWL 

SP3^LTV^^i:. @6^-r«t5^-f-\' ; E:>-H 

[0080] ±m-frco$mm :: ?-tfsP2i£&Lx^&? 



fyAt—lzn^iiMtiE.Zft^&cotf^^titb. 7d h 
[0081] -HtfcrttU y y—uy-^i-sj-PL—ycr) 

s p 2 nr^ti , -mz s p 3 m-&crmm sr-a-x/c-t •> ■& £ 

[OO82107H ?5**-H±jW*&'Lfc*&£ 

[0083] *^bj^v^t«. mimm? 
x-rhzk tf'Ssmx-h & . c o7n h y »gff4iosco^ 
[0084] -r ^-f-R^m^or- 

J; o t * - * =fir ■?> ^fg 7 9 x * - £ m m L . 

ix. Em^mx'fy^^m^y^-mm^mmz 

[0 0 8 5] £<0^?5X /< 

A V-f-ta VXW^^V y htct'cvBmztiami&B-? 
6ZktfX'£Z>. *JMBfc:*jv^. ©frT'S)-g»*fg^7 
X * $ *U 0 0 n miaTO- 1 CD. k < iz 1 

o o AmT^t^*^* t < „ -?-/i(c^A-r-g»Buiaa«o 
[0086] z^zmivgmfj^t-tLx. uwm 

>i±, y7-u><7>m.m&$:hr>km#fiz^ mz.xxm 
&tti?hm&m$.mtzm^Rfm%:ft^. Ltzt^ 

x. MimmizXixm (y°uh>) mm^mm^ 
Atmmzti., x Kf^^m^mmxmtm^>ix, &^y 

nhyimmmtztLZ. ifc, y^-u>(,zit^-X± 

mz-sm-h z t immt % o , &#tz&mtz£Mrc* 
a. 

[0 087] *%Pmzt3^X}Z. mftcogm?? 

x * - tzmx-rt mcowm* turns Lfct^tftiL 

[0 088] ttc. JJfiLfc*jL-:/«#*ft«U 

•f-a-7 r cogt=Jt / ^iW5rHi* t *«ft:ft< , 

Z k tfX'Z h . zcotztb. ZfMmiztefc k Ui 
ymm^o s o 3 H^rt'/D h >Mm&* : £'?&&Zy° 
a h ycO^^'J-TI. J: o kz^mX-th Z k tfX'% h 
(08-01 0#BB) . ^WfSHci&i:. 

t&ftkit^izyn h xnmmWitMlfetth 4t7n 



) S2002-75420 ( P 2 0 0 2 - 7$: i A ) 

gs-'M h zmfASzmzbtz ix immzwiw.-t& z k 

[0089] .I<7)J: 3 tCTD h>-^gfttcoS^*AtJt 

f-A-^RK8Mr»HW«i, r o i- vMminmz y y 

- y wuaffflt^fc* A t T =5: ^» 7 5 - 1- fc M 

■SLxm^x iv\ 

[0090] i«of-A-^KK««»eW«i. DW>J: a 
[0091 ] -T=5ri5^. Aoy>ftfa-7trel@X 

m%mfrt>m£ti&jjm< l zj:*)%! : m-f&. ^ ^-rticom^ 
tc»3t-r & i t tMmxh h. 

[0092] IC, #5HB*fcJ: S*n^.tci £ i: , Z o 

Lxmmzthtz^^-ymtmmmmmt. «ior** 

iCtoT. ^{C7-f;UA^i:-r'S»«Ii:* i -C'#£. 
[0093] ^<7)7 -i ;UMi*^7'Vl6im'Bffi»#iO 
tt?W\±tffr l> , 3SJg<0 A# =5r^Sttfca tf 7* 
ohyg^'l4«0^* : 5r7-<^A-C*S)-l). m^x^^xtc 

«7°o b ^fig»*k l t fne^- i - ymmmmtecD 

A^ ^7-0 h WE^tt^ft*f:3r»K*^M$)h.£<7)T\ 
11)157 /UAti. -e 3 LtzmmzmizJ^ZteL^ttfAX' 
$>•!>. 

[0094] ;^fi-7»fi: UXti, ffigtffc 

-hyt-co^-^-lO-T-y^-i-y (CNT) fc mitih i> 
cot. HEgs&qR-f y^-hyWSLh. E A^ i> cOTt±iS@ 

*U s^ay^tai-rs^-^'y^y^r'f (CN 

F) kmitlhhWfoZ.. ttzmzCNTlZte, 

co^- j. - 7"*^ s y ^- -/^ - x y-r j f- * 

-7(SWCNT) 2oJ3LhfOlA>liflW(:M 
oTV^V/Pf-^*— )Vi3— Tfryj-S+a.— y (MWC 

nt) <r>2wa&mt>tvz^h . w&nft^wMmtm 
s\,z^t. ^-rtii>*$tmzwo i-*-7#;&mmzm. 
%-t&R$tmxhK). *%pnx't,zztit>i,zmm.-f&&m 

[0095] zti^coj-j.-yttgm'itnffifc&mm? 
izz htzyv b yfm&comzmxLx , *ya.-ywe. 

mmmfc k-t&zk tfi^x-h &.ms Rx/m 9 *4* 
mmzmxLx%z>i-j--y'tfMmmmfcZmL, m 

1 0aoso 3 Hl5riALt^l>f i-7tt^ffi 

[0096] zcoj-^-ymmmsmftzm&i-ziz 
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[0097] nLktem&ivmiz&K i-^-yftmm 

?x-?mmL, <k^X'*.mtfxwzxy'7X-?%m-t& 
immmzy-u h ymm^m^mmzmx-r^ z b 

[0098] 

imsafn ot. mmmizm^x*&w*M:#mzm. 

[0099] <M l (KXVykWtyy— \s><ry&f8L>z\ 

O-afiKli, ~PM. (Chiang.L.Y. ;Wang,L.Y. ;Swirczewski. 

Ceo*-H2S04 
(SO3) 



J.W. ;Soled, S. ; Cameron, S. , J.Org.Chem.1994,59,3% 
0)***fcrL"C*Ji*ofc. C 70 £#U 5%#tfC 60 / 
C 70 7 7 - U yl^ftO^* 2 g J^ilSS 3 0ml 4> 

tat, a«»H«+-c6 ox;e*fc$r**s> 3 asm# 

?-/VX— -f /VJ; 7th-M) )V<T> 2 : 1 2tl=r*£T" 2 0& 

<I<0!&*&8j£ 6 0 m 1 co-f *>^58Mc+fcA#l. 8 5°C 
T'M*tCi »J >^fcfriv&r«<& 1 0R$ISH!ttfL 

KmL&mm'b-ftmiz x->x ttssm £ u - 
^^oi»*<7)ft- i Rmmzn-ytzb z*>, ±ia 

^»C^$il-CV^C 60 (OH) i 2 <7)I RX^? h/t-fc 

«er-*u .r <7)®mtfB&mmx'h txv ymity y 

-uybmmztitz. xlB^RIEti. ■«itfc 60 t:ov> 
Utl] 



C6o(OS0 2 0) x 
(x=5~6) 



+H 2 0 



Ceo(OH) y 
(y=10~12) 



IS 



[0 10 0] <tfV7kMtyy—l'>&M'<l"yhcr> 
£0;Ky*gtffc:75— l^«1»*9 0mgS: 

h-r. &mmz®.ixx a o . ggiz^uv hit-r&zb 

#*T'£ . Wl/7b (i/l^*^ 30OS?D VT\ 

[oioi] <m2<r>XV7m.iky 
3dK**#t:LTtJi*-5/£. TKVTkmkyy-v-yco 

«*1 s 5r6 0 m 1 tOSBlttK+fcSTU ffilctg 

fucr>2 -. im&mx'2mimLt:&^ 4 0'c^zxmsr 

X'&l&Z-ttz. ZcdX 5lzLxni>ti.£z%i3kcoFT- I 
^XcD7kMmt^M7kmJtx'rMtZtitzhcDCD I rx 

[0102] iJE<0RJ6ti, mtlfC 6a ( OH ) y fcO 
[^2] 



C 60 (OH) y 



+H 2 S0 4 



C 60 (OSO3H) y 



[0103] <^ , J*^t;77-U'yeiiB!**xX7 i ^ 
^XXx^^5|57 0 m g fc 0 . W3l 1 5 mmCOHJ^ 
Z\<7)&fCDy°UxmZ&)5h>/cm 2 X'$>'>X:. ZcrM 

znn&mt'W yy-msimz— w***v^(ct« 

btfX'Ztz. Zcry^Uv MiiP^^*t)3 0 0 $?u> 
[0 104] <#j3?);tfy*BKk7 7-^yi&K*SX 
60 /C 70 7 7-Uy^«2 g JMM3 0 m 

lWz&t. mmnnm&wzx , 6 o*c(c&*>=5r*^ 

SBBHWrLfc. »<aiutRi6tt*. *JSrtT^Lfc 
>?xf-;ux— r^+£^L-fo&TLfc. fztSL^ Zco 
W)i$cr> fx. f-;Ux- r ; WiffibKMS * ft 1 -5 T ^=5: v ^ £0 

xif;px-f;K'3 0. is il^^x^-ypx— xvui; T 

•fehxb«J^C02 : ia^aET2igat»Lfca, 40°C 
gp^M(c;*Kai:0S03H*Sr-i-tf77-l/V 

ymxhhb, vmx-zti. zco%.mt,t. MttfCeoiz 



C 60 +H 2 SO 4 — *~ Ceo(OS0 2 0) x 
(SO3) (x=5-6) 

[0 10 5] <^J3^'J*^t7 9-UveEK**x 
$ tlti Z <r>tf 'J *®KL;:7 9 — U- ycoffiji 8 0 m g £ k 

*£— flteifcuCfcftfc^ fijcJEH4(cf£*iTt5 , 9, 

fr&m3 0 0 $.7x3>X\ .Iix£0iJ3<7y^-y hk"T 
4. 

[0 106] <M4«75-l/yti^l"v hc7)Sit> 
)sAl±l$&)5 YV/ cm*X' fo->tz. %<7M%k, Z\cr>1® 

[0107] <m 1 ~4 >y v<r>yu h >fcmv>cr> 

fflfe>M 1 — 4C0^P -y hfiOeSMSSSS^ifcftts 

T'^ix-fiX^^l- >y hcOWidtr^, <IiX(C 7MHzA' 
£>0. 0 1 H z Ml -C(03cgS«ffi ( JH§ 0 . IV) £EPAo 

[0108] 4 v v-y>xmmzmL, ±M<nm 1 ~~ 

m, msmizte. hi 4 (a) t,z7j<t£o%mm®s& 
zffif&Lxa*). &tjL4b®&5<7>$m®mx'$kZtL& 

lzZti?ti®&6 b 6 ' t^»fUV>S. 3rfc, ^* 

5 arn b >-a^»rr 4 fc £ oass&m ( isju&o t s 

[0 10 9] Cl.IT*, ybT-^>XZti, Z = R 

e(Z)+i-Im(Z) T**$il, ifBtSWB&T*^ 

sits 70 h ^ewas coffljaftflawt*!!^. 

[0 1 10] 3ri5, 014 (B) (i, rah^Stttco 
OSfttilllS&T'S) 0 , H4>«01 a«75-l/>-gPT$>?>. 

[o 1 1 1 1 hi 5t=, mi&xumiiz&tf&^is-v 

[01 12] ZtllzXtllf , ^ij4(C*5V>Tti, ttlSI-f V 

tr-y >-x<73ja^Sc#ttB (jfcfc <* •€■ * ■w?^* 



) 32002-75420 (P2002-7(UA) 

[fl*3] 
+H2O 

— C 6G (OS03H) z (OH) z . 
(z+z'=10~12) 

§*v5rA*o*:. ^iKUt^T^JlO^-Ati, iSJfifcg' 

^2:1.4 £ k #T*# 4 . ClfUi, hrtSK=*nvC 
%A, £> *^tfO?f«S-p«0[E^t&^#ffi LT I ^ 4 d k Sr^c 

^y^<0ffiBfiM^)«ijft*±#3&*««fS#i&. d*Ui, 
#^(:i£5K®E(c:i5-^< (coixT T/U 5 - ^ AfiM t co 
^X'nWttL^Vu -y df i^A^fe tTV^4dkS-^LT 

fco, TJui-v&mmmiz&tt&iSrw&wzm 

T*(4^<, *ttm*mWBlrP^ i-%h*>J*>X'h& 

[0113] ^jmmMiz&^KhpmnxMfflfrfr 

<o, d«0?fffl:^c7)fE^*Sr*i64C:k*>'T'#, 0"Jlc7) 
^W- y h(C*3^T(4, *3fcJ:-e5X 1 0- 6 S/cmktf 
^1^*14,, IgC ^j2Jo<tt>'f5J3^L--y h(COV>Tt 

mm^mmzft-otzbzz. «i«»&t^)«ttic 

fc^fU R5tg8^<OXWM-*^*y>^*i4feW4*l 
[0114] 

[ m 1 ] m 1 **Hfl(ca-5' <7df yg^^w- y h 

OfE^* ( 2 5°C) 









5 x l 0 e 




9 x l 0 " 4 


#J3 


2 X 1 0 " 5 



[0115] z<r>£ 0 (c, Tkffifi^'o so 3 HS(cg# 

^4k, -xi^ y h*Of5^(i*#<&4Ml6]$T^L 

Tv^4. c:*x(i, TkMaiOtosOgHatfO^r^fg 
c7)Sgi* 1t eci , ?^v^k(c«t;4tOT-$>4. -£LT, * 
B!^, OS0 3 HScok**>^0%^t, $.izteWiti i f& 
?E-r4«-&(cfcV^Ti>, CKyDao^^-l^Vp^O^ 
**(i, SiST-ro h yJS&**WC£>4 - k ^^.S±J^ 
dk**T*^fc. 

[0116] &(C, «?"J 1 CO^U -y h $-fflV\ ±ie<7>a* 

>f yv-¥>xMi££ 1 6 0°C*^-4 0°CiT*OfflK 

cr>><§&&ft&*m'<tz . ^STru-^^Mtoro y h 

k LT^L^^'Hl 6T*$>4. Cl«0J:3t, 160°C 
H-4 0 'Ctfcv^T gSMSjWfiJIWtiSWt: LT <^4 .1 
k* J ^4. oMlO, CioH(i, ±iS«aSffiHtc*3V>T 
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[0 1 17] <m5cr>^V^<Mity9— Uy^Uy hcr> 

m&> m& t tz&m&z x K> n^titz^ y imit? y - 
o. 5m i itatxxKimLtz. zcom.^im^ 1 

•y h £#7t . Z CD^ls -y h(iJ5^*^ 3005^0 yX 

[0 1 18] <M6<?>tfV7kMityy—V>$8&?kW;z. 
Xf)V (£xxt/ML) Zti^mmz, ®S£L 

COWH 1 S £ 6 0 m 1 <7)5^®iS!4 , {3txT L „ ^iSKT 

?§F*I-e^ L*:*S*i;x^x--f ^ fc^ L-fotST 
U ^^^£Sf>t^lS£T'#53'JU S^c^'x^/lx 
— f^T3HI, fcit/^x^x-^tr-lrhxhij 
: im.-&ffi.X'2\B\m& Ltzik. 4 0"C(CT^ffT 
TUS^ ZCOi. dtLTff ^XT^BfcfcOFT I R 

Tc7)*^*«ffi*Sxxx;Hti$ix^i>coco I rx^ 

mx'tfz. 

[0119] <M6co#v*.mty7-isytfm7kmx. 

xfiv^v-v h<nm&>z.<r>xv*mty"7—i/>%iW. 

7KfSxXT/^^*7 0mg$ri: 0, ZtlktfV y -/it 
fx y Tr-yamM lOmgt^L, y7 

tsko. 5m\zmz_xz.<fflfhtz« zcom&mz 
mzm&tti. %<?>'ik, TV***?*** w&i 5 mm 

O^L- y b . <T 0^.1^ y h ItW-frtftf) 3 0 0 5? 

[0120] ^JTco^'J^K^^^-P-y^K^Sx 
^f;Kl/7 h^Mjt>— gP/^lt^KSxXT-'NL^ix 

£.I^y?kBKL7 5— l^y(0^*7 OmgSrfc 9, <I 
U 7 •y-ffch'X y t*^©* lOmgt £}lltf L , 

y7f;l/*;U7iH0. 5m 1 *MtX J:<Jg#L 
ft. <! tf^-S^Srfifl 15m miORJ^M^SSUi^ 

3 0 0 5 ? o yt*-) ft. m7co^U -y h 
fc-fl>. 

[0121] <fij8<7)77-U-y^ y bWt!!iS>lt« 
<0ft#>, lulSCTl X'&f&MMt Lxm^tzyy-uyco 
^*9 0mg2rt 0, iilkHfUT-yftt-U^Wft 
tlOmgk^t, y7f/WA7SK0. 5m 



2) 32 002-75420 (P2 0 0 2-7EEA) 



i zmz-x xKimLtz. z\<7)m&mzw.& 1 5 mm» 
process u&», «ErctJv%Tafi«*i06$-fr 

ft. -?-«Df!U -TUX*:^, it@l 5ramOM/7 h£ 
ffft. Ztolls-y Milf A#j&3 0 0 5 7&>X'$>i 
ft. Ztl&m8C0s<.l"yhb~?&. 

[0 12 2] <fiaj5~8<?>^w hcoyuhy&m&co 

SBg>8f5~ h<9f^^<y)aiSE£_B£Lfti: 

PHtHcffo**:.!^ hi 7^-r-^ yt-^v-xsut 

[0123] ^fitckfitf , MSt^±sv^-Cta. HifH y 
C0*ll)t PINT'S) 0, 7 7-l^>'i(*:i7)«»#:t^V'>-r 

%^^frwffimffi?n&mmm&&&Lx\^z t 
tx\y&. s^c, &mmmmz&^xte^ jyt°- 
yyx<7)mm&-fte>Mm:±m i ffi.MZii&. zti<,&, 

izW.ffi.WB.lziS^ < iz^ttX TiV 5xt> 2±mMt co 
mX'ffimk?<7)7v -/ * y?ifi± tX^^&ZkZjnLX 

[0124] ismimimizjLtttt&pmnxitjiwfrfr 

ZCOffiW&Tn&mmZ&tb&ZktfX'Z , <5"J5cr) 
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